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A.

DESIGN SUMMARY

Sanitary sewage from the First and Main development will discharge to the gravity
sanitary sewer system in the Cedar Run sewershed and ultimately flow to the Cedar Run
Pump Station. Inflow and infiltration (I/1) has been a significant problem within this basin
and has caused the pump station to receive storm flows which exceed the 3.1 MGD
design capacity of the station. Under dry weather conditions, flows to the station are
typically 0.8 MGD. The Town has estimated that typical I/l for the basin (under dry
weather conditions) is approximately 650 gpd per in-dia-mile of gravity pipe. This
increases to approximately 6000 gpd/in-dia-mile for a 1 year storm and over 10,000
gpd/in-dia-mile during a 10 year storm.

The Town of Blacksburg is aware of the I/l problem in the basin and has been working to
improve the situation. In addition to trying to reduce the I/I, the Town is also planning to
provide additional equalization volume at the station. They are considering expanding
the station capacity if the additional storage volume can not accommodate the storm
flows.

Engineers from Anderson & Associates, Inc. and the Town of Blacksburg met to discuss
the First and Main project and assess the ability of the existing sanitary sewer system to
accept wastewater generated at the site. In order to help reduce I/l in the basin and
improve ease of maintenance, the Town has requested that the design of the
development comply with the following:

e No fill shall be placed over any existing sanitary sewer lines.

o New sanitary sewer lines shall not be installed greater than 15’ below grade and
shall be kept as shallow as possible (while maintaining minimum cover).

e To the extent practical, existing sewer lines through the development site shall be
replaced.

e Layout of sanitary sewer system on the site shall be efficient and minimize the length
of gravity lines, in order to minimize potential for I/I.

e Flow projections shall be computed according to DEQ SCAT Regulations and
separately according to typical rates which the Town has provided.

e Calculations shall be provided to show that the gravity sewer lines downstream of the
development will have available capacity to accept flow from the development under
normal operating conditions (peak dry weather conditions).

As noted, the Town has recognized that capacity concerns at the Cedar Run Pump
Station are mostly attributed to high I/l from the existing gravity sewer lines and is
currently working to alleviate the problems. In light of this, the Town has indicated that
they will accept the flow from the First and Main development if the previously outlined
requests are met. This project will reduce existing I/l by replacing approximately
2400 linear feet of existing I/l susceptible terra-cotta pipe with new PVC pipe with
gasketed joints. The project will also replace multiple existing I/l susceptible brick
manholes with new pre-cast watertight concrete manholes.
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PROJECTED WASTEWATER FLOWS

Domestic wastewater projections for the First and Main project have been computed
using both the conservative design rates outlined in the DEQ regulations as well as more
realistic projections for actual demands. The Town of Blacksburg provided rates for
various types of development, which reflect metered water usage for sampled locations
throughout the Town.

Detailed flow projections for the prospective businesses within the development are
shown on the following sheet. Total projected flows are summarized below:

Estimated per DEQ SCAT Regulations Projected Actual Usage
Average Daily Flow 162,702 gpd Average Daily Flow 21,894 gpd
Peak Flow (2.5x) 406,755 gpd Peak Flow (2.5x) 54,735 gpd

= 282 gpm = 38 gpm

As requested by the Town, the majority of the existing sanitary sewer lines throughout
the site will be replaced. In computing Inflow and Infiltration for the new lines, a rate of
500 gpd per in-dia-mile has been used (per direction from the Town). Total I/l for the
new lines is computed as follows:

New Gravity Sanitary Sewer in Development

Pipe Diameter Total Length Inch-Dia-Mile Estimated /|
10" Pipe 1800’ 3.41 1704 gpd
8" Pipe 2065’ 3.13 1564 gpd
Total = 3268 gpd

The most conservative estimation of wastewater flows is 165,970 gpd average daily
flow. This is using the estimated flows per DEQ regulations and adding the I/l form the
new sanitary sewer pipes. Flows will likely be significantly less, since the Town’s studies
have shown that actual water usage rates at similar businesses in Town are
considerably lower. Additionally, portions of the site were previously developed which
will offset a some of these new flows. Existing I/l should also be reduced since
approximately 2400 linear feet of existing terra-cotta pipe and brick manholes will be
replaced with new gasketed PVC pipe and precast concrete manholes.

DOWNSTREAM GRAVITY SEWER EVALUATION

The downstream gravity sewer system has been evaluated using data from a previously
prepared computer model of the system. The model was originally prepared by
Anderson & Associates in 1996 and has been updated multiple times since the initial
creation. The model results for the existing system shows a peak dry weather flow of
1.827 MGD to the Cedar Run Pump Station. Assuming a 2.5 peaking factor, this would
eguate to an average daily flow of approximately 0.73 MGD. The actual peak flow factor
is likely less than this, since a significant portion of the basins flow consists of
background infiltration. The model data provides a relatively good correlation to the
actual 0.8 MGD average daily flows which are observed at the pump station.

Wastewater from the First and Main development will discharge to existing manhole
B06040 (using the Town’s manhole designation). The following sheet shows estimated
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existing peak sanitary flows from manhole B06040 downstream to the Cedar Run Pump
Station. The minimum available peak flow capacity through any of the downstream
pipes is approximately 677,000 gpd. This occurs in the pipe exiting manhole B05014,
approximately 400 feet downstream of the proposed connection from the new
development.

The conservative flow projections for the First and Main development show average
daily flows not to exceed 166,000 gpd and peak flows not to exceed 406,000 gpd;
therefore, it is concluded that all downstream lines will continue to have available pipe
capacity during normal peak dry weather flow conditions.
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APPENDIX A

Projected Wastewater Flows

U:\22\22559\22559.55_Sewer_Analysis\22559.55_Narrative.doc

Appendix A —Projected Wastewater Flows






SIX',0 0€ ¥0 1emas spuewad psarewns3 0§ 65522 *JU| ‘S81RIN0SSY 7 UOSIapUY

‘Jamoys
Jad wdb g'T e ‘sinoy T 1o} Aisnonunuod Buirelado siamoys 7 Bulwnsse paindwod s WA s,pjos) ay) Joj abesn ayl WAL ayl 1e abesn 108.1p 109}481 10U SB0P PUE |[eW 311U 3y}
1o} paindwod si (abejooy arenbs iad) ares ayy ‘Anjioey Jejiwis e sureuod ey AnD Aisianiun ybnoylly WA s,pjoo Joj arelidosdde ares e apnjoul Jou Op SUOBIIISSE|D el MOJ) S,UMO | z
'SpJ02al 19)auwl Iajem [enloe uo paseq ‘sjuawdojanap
0 sadA} snouen Joy sares abesn [ea1dAl padojanap sey umo] ayl ‘Bingsxoe|g jo umo) ayl Aq papinoid sares moyy [eaidAy Buisn pareinopes ale ,sabesn paloalold [enoy,, ‘9|qissod aiaym ‘T
'S910N
wdb ge = wdb zgz =
pdb 9g/'vs (xg'2) mo|d Yead| pdb g5/ '901 (Xg'2) moid ead
pdb 68T mol4 Ajreqg abesany| pdb zo.'z9tT mo|4 Ajreqg abesany|
VIN VIN |re1oy 002'9 SZ'0 Jueua| Ag papinoid puewad  [TT#'9.LT (uomeBiuy) reray Ireray xog big aee
2z8's 0€€00 |re1oy 00¢'s SZ'0 Jueud| Ag papinoid puewad |TT¥'9.LT (onsawoq) |re1ed Ireyay xog big vee
9cv 0€e0'0 |re1sy gee'e G20 sbs 006'CT [re1ay Aoewureyd [43
8¢8 0TST0 lueinelsay 0.6°0T 00°0S Jess 6TC G8Y'S lueinelssy [92sedino 1€
EvL 0TST0 lueinelsay 0586 00°0S Jesas L6T 6T6'v lueinelsay [82se0INO 0og
209 0TST0 lueinelsay 896, 00°0S Jess 6GT ¥86'€ lueinelssy [9osedino 6
665 0TST0 lueinelsay 0e6°L 00°0S Jess 65T G96'c lueinelsay [82se0iNO 8¢
9ce 0€E00 |re1oy [AA 7 sZ'0 jbs 888'6 [rerod a|qe|leny LC
13174 0TST0 lueinelsay 00S'S 00°0S Jesas OTT 000 lueinelsay S,0Zzu3g 9¢
€97 0€€00 |re1oy zee'T sZ'0 jbs 826 [rerod a|qe|leny S¢
€9 0€e0’0 |relsy (0[0)74 G20 jbs 009'T jre1ay a|qe|jreAy 144
9¢ L0TO0 WoN oov'e 00T jbs 00v'e uofes eds 7 uofes €e
86T 0€e0’0 |relsy 00S'T G20 jbs 0009 [re1ay 831D I8re\ pjoD [44
ZeT 0€€00 |re1oy 000'T SZ'0 jbs 0007 19 sjlogrel TC
(0]% 0€E00 |relsy 00€ G20 jbs 002'T [rerey 1884 uoljspued (014
€S 0€€00 |re1oy (0104 sZ'0 sbs 009'T [rerod S.|lsmar 6T
CceT 0€e0’0 |relsy 000'T G20 jbs 000t [re1ay ueg 'y ydesor 8T
881 0€€00 Ireloy 9zZv'T 520 ibs €0.L'S lrejoy Yo Jojke L uuy LT
GoT 0€e0’0 |relsy 2Se'T G2'0 jbs L00'S [re1ay S80US w00y Xoey 9T
8ST 0€€00 |re1oy 002'T SZ'0 jbs 008‘% [reroy suods snaqqiH ST
4% 0€e0'0 |relsy 968°c G20 jbs ¥8G'GT |re1ay UoI|lIN-e-sX004g 4
8¢ 0TST0 lueinelssy 9¥0'G 00°0S Jess TOT €25 lueinelssy olisig efeg €T
69 0€E€0'0 Ireay §2s S2'0 jbs 00T'C lreloy Kejday A
€T L0TO0 WoN 002'T 00T ybs 002'T uojes sdi|o 1eal T
98¢ 0€e0'0 |relsy 19T'¢ G2'0 jbs 899'8 [re1ay a|qe|reAy 0T
«0V0'G *VIN «VIN 008'2T o0 ibs 000°2€ wAo WA9 s,pl0D 6
0TS'T 0TST0 ueinelsay 000°0Z 00°0S Jess (0]0)74 000°0T lueinelsay Kismaig 8
86T 0€€0°0 |re1oy 00S'T SZ'0 jbs 0009 [rerod suods 1A abpry anig L
18T 0TST0 lueinelsay (0[0j 4 00°0S Jesas 8v 002'T lueinelsay S,00\ a1b6ep 9
CeT 0€€00 |re1oy 000'T SZ'0 jbs 000'% [rerod JeuljieH S
(0]% 0€e0’0 |relsy 00€ G2'0 jbs 002'T |re1ay a|qe|reAy 1%
YXAA 0TST0 lueinelsay 000°‘€ 0009 Jess 09 00S'T lueinelssy s.Auagiep(3 €
98 0TST0 lueinelsay 002'TT 00°0S Jess |44 009'S lueinelsay Slsweag 4
8r¢ L0TO0 NN [4A%:} sZ'0 ybs L8V'CE juswurensiug vsn unyadng
709 0TST0 lueinelsay 000'8 00°0S jbs 09T 000‘% lueinelsay VSN unpadng
06€ L0TO0 WoN 44N SZ'0 ybs L8V'9€ ewsuo Bwisup T
(pdb) (1s/pdb) abesn uonealISSe|D (pdb) (pdb) nun (weinelsay)
uonoafold mojd4 | Jsrem By uMo L mol4 parewns3 | Jad molH Ajreq N Syeas Jo# | (4s) dz1s wun asn 1N JuBUS | HUN #un
T abesn [enoy paioaloid suonenbay 1vos O3 Jad 1s3

SMO| JaTemalsep\ palosafoid
L00¢/Elv 108f01d urey pue 1sii4






M\ Sanitary Sewer Analysis Narrative, Phases | & Il (JN 22559.55) May 4, 2007

APPENDIX B

Existing Downstream Sewer Analysis

U:\22\22559\22559.55_Sewer_Analysis\22559.55_Narrative.doc

Appendix B — Existing Downstream Sewer Analysis






/G5 /0T'S Z89'7€6'9 GeT'/28'T 86ET6T'T /21'GE9 ZT 6. %0%'G 007.6T | ¥28.6'T TEGER 116709
606'065'€ 220°06Y'y €TT'668 €08'ETY 0TE'S8Y T 00T %022 69'6,6'T | ¥6T86'T 11609 90509
2€6'599'T 6£0'795'2 L0T'868 €08'ETY v0E'78Y 1 69T %00 v0'Z86'T | 82'€86'T 790509 £90509
€62'9LL'T 10.'2.9'C 801'968 €08'ETY G09'28Y T 112 %080 0£'€86'T | €0°S86'T £90509 290509
999'G0T'T 268'666'T 922'768 €08'ETY €208y ) 06T %002 8T'G86'T | 16886'T 290509 201509
VET'OVT'O 89/'8€0'L ¥£9'268 €08'ETY TER'8LY T LT %0S'G Z0'686'T | 96'686'T z0TS09 190509
180°962'7 GI8'8ST'S v€.'298 €08'ETY T€6'8PY 1 z0€e %00°€ 96'686'T | £6866'T 190509 090509
220'LTY'T 02.'92'C 869'658 €08'ETY G68'SiY ) 0.2 %09°C €€'666'T | TE900'C 090509 950509
¥29'SGY'T T0€'262'2 119'9€8 orTITY L€S'SeY ) z€e %09°Z 97’9007 | 752102 950509 650509
2SS TOV'T G8Z'962'C €eL'vEs orTTTY €65'€Ty ) 802 %09°C ¥9'Z10'C | T1'810°C 550509 750509
801'8L7'T 86€'TTE'Z 066'2€8 orTITY 058'TZ¥ ) €1e %02 9T'8T0'C | 05920'C 750509 £50509
8EC'ETL'T 90L'€VS'T 89€'0€8 orTTIY 82Z'6TV ) 102 %02°€ 09'920'C | 8z'€€0'e £50509 250509
08V TSH'T 628'992'C 6YE'ST8 958°26€ €61 LTV ) 162 %09°Z 8r'€E0'T | OV'6E£0'T 250509 150509
YTT'G02'T 825'810'C yIv'e18 958°26€ 8GG'STY ) 18T %00°Z 0S'6€0'C | 0€EV0'T 150509 716509
162'120'T PrT6€8'T LY8'TT8 958°26€ 166'STY ) GTT %0L'T OrEr0'Z | ¥E'SYO'Z ¥16509 670509
1/G'7S6 YSY'GOL'T €88°018 958°26€ L20'E€TY 0T €Ty %09'T vr'Sy0'c | 98TS0'C 6¥0509 870509
129'096 050'89/°T €21'208 958°26€ 195'60% o1 12T %09'T 26’150 | 06'€50'C 870509 170509
/8606 186'967'T L0T'/85 T86'€0€ 921'€82 ) 20T %0T'T 0Z¥50'C | ¥E'SS0'T /70509 £16504
980'0€6 8EE'OTS'T 252'985 186'€0E 1/2'282 ) 89¢ %0T'T ¥$'650'C | 9,°650°C €£16509 70509
69€'926 8€G'60S'T 69T'€85 T86'€0E 88T'6.¢ o1 €0 %0T'T 98'650'C | wrv90'C ¥70508 810509
299'29/ 252'666 065'TET £20'98 19S'SPT o1 672 %050 8/790'C | 20°990°C 810509 910509
60029 188'€G8 2/8'9/T 688'65 €86'9TT ) evT %00 22990 | ¥2'990'C 910509 10509
9€6'290°0T | OT9'EVZ‘0T ¥/9'GLT 688'6G G8L'STT ) T %0e2S | v.990'7 | 20°€L0C ¥10509 £10509
08€°2/8'T ¥56'250'C v)G'G/T 688'65 G89'STT 01 20 %0T'Z 20€.0C | /v'180'C £10509 070909
[(pdb) Aideded [ (pdb) Aioeded (pdb) (pdb) MO|4 (pdb) Cu) azis €] €] €] HIN AN
a|qe|reny ubisaQ MO|[H 2101 yead onsawod I/l Wa1sAS uonoas y1bua ado|s umoq MaAu] | dn weaul | weansumoqg | weansdn

sisAleuy Jamas wealisumoq Bunsix3
L00¢/Elv 103[04d urepy pue 1sii4



